Due to the reduction of the vegetation cover, the exposed soil increases the erosive vulnerability, and reduces the organic matter content, factors that can aggravate with less production of vegetal mass and microbiological activity of the arable layers, rich in calcium carbonate and that increases the degradation of the soil structure leading to the formation of gullies. This study aimed to characterize and survey the physical, chemical and structural characteristics of soils of four gullies located in the sub-basin of Ribeirao Serra by means of physical-chemical parameters and subjected to multivariate analysis. Slope maps, hypsometry, drainage network and soil types were elaborated. Morphological description of the soil, georeferencing of the boundaries of each gullie, and collection of deformed soils samples for physical-chemical and structural analysis were performed. Soil samples were collected on the slopes of the gullies at three points of each erosion, with three replicates, one in each horizon (A, B and C) at depths ranging from 0 to 310 cm. Qualitative tests were also carried out to verify the presence of some substances in the soil, such as carbonates and manganese. The data were submitted to the multivariate analysis, by means of Discriminant Analysis of Partial Least Squares analysis to evaluate the grouping of gullies in relation to the analyzed elements (physical-chemical), identifying if the set of elements interact with each other and/or present similarities. There is a high degree of anthropization with the use of pasture cultivated around the four gullies studied. According to the multivariate analysis the gullies Barreiro, Vendinha and Capim, are different, while it resembles the gull of the Retreat with the gullies Vendinha and Capim. The chemical elements present greater weight than the physical ones, in the separation of the gullies through the multivariate model.
Introduction
The central west of State of Goiás, Brazil, is characterized by dynamic changes in the use and occupation of the soil with the transition from natural areas to areas occupied by pastures, agriculture (soybean and corn) and sugarcane cultivation (Cunha et al., 2012; Loarie et al., 2011) . These changes promote changes in the pattern of biophysical variables (Moraes et al., 2019) , causing sedimentation of reservoirs, water courses and losses of fertile soils. Due to the reduction of the vegetation cover, the exposed soil is vulnerable to intense rains (Peter et al., 2014; Assis et al., 2017) , reducing the organic matter content, effective soil depth, enriching layers calcium carbonate and soil structure degradation (Martinez-Cassanovas & Ramos, 2009 ). There is also acidification of soil, nutrient exhaustion and decrease of organic carbon content and socioeconomic and environmental biodiversity (Carneiro et al., 2009 ).
Among the erosive features, the gullies constitute the most severe erosive feature of the soil and the one that causes the greatest damage, since they are of great destructive power and their recovery is slow and difficult to control (Kheir et al., 2008; Shuwen et al., 2015) . Very degraded areas, such as gullies, hinder natural 
Results
The Vol. 11, No. 11; The consistency of the soil is conditioned by the adhesion and cohesion forces, being dependent on soil moisture. In this study, soil stickiness and friability were classified as loose, very friable, friable, firm, very firm, extremely firm ( Table 3 ). The textural composition of the soil is an important factor for the study of erodibility due to the processes of disintegration and sediment transport. Soils with higher clay composition are more resistant to particle disintegration due to their plastic characteristics with greater cohesion between the particles and greater water retention capacity, avoiding soil wear through surface runoff (Spohr et al., 2009) . Like fine sand, silt also presents textural composition vulnerable to erosive processes. The sand can be easily transported, has low water retention and facilitates drainage between the pores, and the silt has a higher percentage, increases the erosive susceptibility due to crust formation in the superficial part of the soil, reducing infiltration and increasing the surface runoff, a common example in the Cerrado Latosol (Belém et al., 2014) . 
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Chemical Composition Analysis
From the analysis of the laboratory results of erosions (Table 4) , the level of calcium in the superficial layers of the horizons is high, except for Gullie da Vendinha, which has an adequate level of this nutrient. This is explained by the fact that calcium is essential for plant growth, however, in acid soils such as those studied, although the calcium level is high, it is not available to plants due to the chemical competition for the hydrogen ion (Silveira & Monteiro, 2011) . The lower pH values indicated the presence of free acids and the larger ones indicated the presence of saline or limestone soils. All samples indicated pH lower than 7, characterizing that all these sampled soils are considered acidic (Table 4 ). In relation to the soil organic matter analysis, horizon A was the horizon that presented the highest concentration of organic matter. Higher level of organic matter in horizon A is essential for plant productivity as an effective measure for the recovery of erosive processes (Bertolani & Vieira, 2001) .
The organic matter content in the A horizon of the Gullie do Capim was higher than the others, which presented values equal to or less than 3.5%. For the soil to be considered as erodible, the percentage of organic matter should not exceed 3.5% (Schaefer et al., 2002) . The organic matter content in the most superficial horizons (A) was expected from the other horizons, due to the material made available to the soil with the fall of leaves of trees and of the undergrowth or by the drying of grass.
The more intense the decomposition of organic matter, the greater the aggregating effect on the soil, because it gives rise to pluronic acids, which help in the formation of a more rigid soil structure. In addition to aggregating substances, organic matter provides soils with organic acids and alcohols, which are sources of carbon for microorganisms, thus favoring their life. The presence of these organisms in the soil helps in the decomposition of substances and the generation of compounds that support the healthy growth of plants (Primavesi, 2002) .
Analysis of Physical Composition
The presence of clay is higher in the Gullies do Barreiro and the Retreat, being 46.7% and 43.2% respectively ( Figure 5 ). Gullie da Vendinha has a lower percentage of silt, but the highest sand. Samples of Gullie and Vendinha, including that of the lower third of Gullie do Capim, were the ones that stood out due to the high percentage of sand and low percentage of clay. The samples with the highest sand content belong to the Franco Argilo Arenoso textural class. The others are represented by the textural class clay, that is, it has a moderate amount of clay, considering in this case as non-clayey and non-sandy soil.
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